Introduction: Occupational exposure to antineoplastic agents and safe handling of cytotoxic drugs (CDs) had gained a high concern among oncology nursing staff due to their potential health risks. Many organizations such as Occupational Safety and Health Administration (OSHA), Oncology Nursing Society and National Institute for Occupational Safety and Health (NIOSH) have recommended guidelines for safe handling of cytotoxic drugs. Aim of work: To assess the knowledge, attitudes, and practices (KAP) of oncology nursing staff working at Tanta University Hospitals towards the safe handling of CDs. Materials and methods: A cross-sectional study was conducted for 3 months (from February to April, 2018) at the Oncology department in Tanta University Hospitals, Egypt. A pre-designed questionnaire was used to assess nurses` KAP regarding safe handling of CDs. Results: A total of 55 oncology nurses participated in the study. The total KAP scores of nurses towards the safe handling of CDs were satisfactory among 63.6% of the studied group. The mean scores of responses for knowledge, attitudes, and practices were 19.05 ± 4.8 out of 26, 13.09 ± 3.07 out of 16, and 8.87 ± 1.35 out of 12, respectively. More than half of the nurses had previous training in the Oncology department. Defective use of personal protective equipments (PPE) during various steps of CDs handling was noticed. Conclusion: There was inadequate practice of safe handling of CDs and defective implementation of guidelines among the studied oncology nurses, necessitating more frequent in-service training and audit system to monitor and evaluate their performance after training.
Introduction
Health care workers (HCWs) in the field of medical oncology provide medical treatment for cancer patients using chemotherapy (Shambaugh et al., 2003) . Chemotherapeutic agents in this field are known as cytotoxic drugs (CDs), anti-neoplastic drugs (ADs) and oncology drugs. They are used extensively in health care facilities to treat cancer patients (Boiano et al., 2014) . CDs are hazardous to HCWs particularly nurses, clinical pharmacists and cleaners who may come in contact with these CDs during their daily work activities (Clapp et al., 2007 and Dabrowski et al. 2007 ).There are more than 11 million cancer cases diagnosed each year worldwide and are expected to rise to 16 million by the year 2020. Thus, the number of HCWs handling cytotoxic drugs is expected to increase with the increase in the number of new cancer cases requiring treatment with chemotherapeutic agents (Mistry et al., 2011) .
Chemotherapy drugs are administered either by injection or orally. Occupational exposure to CDs may occur during (1) drug preparation and admixture (Connor et al., 1999; Fransman et al., 2004 and NIOSH, 2017) , (2) During administration by intravenous (IV) routes, or during specialized procedures of administration such as intra-peritoneal, pleural or pericardial, and cerebrospinal fluid (CSF) routes…. (White et al., 1996; and Stuart et al., 2002) . (3) Transport, and (4) during cleaning spills and waste disposal (Vyan et al., 2014) . Thus significant amounts of CDs can be contaminated food absorbed via (i) inhalation of the powder and liquid aerosols, (ii) unprotected skin and mucus membranes, (iii) Oral exposure may occur from hand-to-mouth contact or ingestion of or drinks and (iv) needle stick injury (Harrison et Acute health hazards associated with occupational exposure to CDs include skin rashes, sore throat, cough, dizziness, headache, eye irritation, hair loss, and allergic reactions (Valanis et al., 1993) . Chronic health effects in unprotected HCWs who handle these drugs without following safety measures include genotoxicity, mutagenicity, carcinogenicity, adverse reproductive outcomes such as: spontaneous abortion, infertility and poor neonatal outcome (Talamanca, 2006; Moga et al., 2011 and Mahdy et al., 2017) and organ toxicity such as bone marrow, liver, kidney, lung, and cardiac toxicity (Boiano et al., 2014) . Several studies reported increased risks of leukemia and breast cancer among nurses handling CDs and not following safety guide lines (Skov et al.,1992 and Ratner et al., 2010) .
Aim of work
To assess the knowledge, attitude, and practice (KAP) of oncology nurses towards the safe handling of cytotoxic drugs (CDs).
Materials and methods
Study design: A cross-sectional study.
Place and duration of the study:
The study was conducted among adult Oncology department nurses, in Tanta University Hospitals, Egypt; for a period of 3 months (from February to April, 2018)
Study sample: The target group was all registered nurses (55 nurses) working in the adult Oncology department of Tanta University Hospitals. Inclusion criteria: All nurses who were involved in handling cytotoxic drugs with work experience equal to or more than one year at the same hospital. Exclusion criteria: Nurses who were not involved in handling of cytotoxic drugs, and those with work experience less than one year.
Study methods:
All study participants were subjected to the following:
1-Predesigned self-administered questionnaire sheet developed by Alehashem and Baniasadi (2018) was used for data collection. It consisted of four sections: the first section included some socio-demographic and occupational data of the studied nurses; the second section consisted of 13 items which measured the nurses' knowledge regarding protocols and guidelines for preparation, administration, waste disposal, and storage of CDs; the third section consisted of 8 items which were used to assess the participant's attitudes towards the importance of safe handling of CDs. The fourth section consisted of 12 items to assess the participant's practice in various steps of handling CDs.
Coding: Knowledge items required an ordinal response (NO=0, Somewhat =1, Yes =2), attitude item responses were (Disagree=0, Neutral=1, Agree=2), and responses to practice points were (NO=0, Yes=1). The KAP scores were calculated for each nurse based on their answers. The mean scores were calculated and a higher mean score indicated greater agreement with the statements.
Scoring:
The knowledge score ranged from 0 to 26. Nurses who achieved ≥ 75% of the score (i.e. ≥ 20) were classified as having satisfactory knowledge, those who scored <75%were considered to have unsatisfactory knowledge.
Regarding the attitude, the score ranged from 0 to 16. Nurses who achieved ≥ 75% of the attitude score (i.e. ≥ 12) were considered to have a positive attitude, while score less than 75% was considered as a negative one.
For practice, the score ranged from 0 to 12. Nurses who obtained ≥ 75% of the score (i.e. ≥ 9) were classified as having adequate practice while those who achieved less than < 75% were classified as having inadequate practice.
Total KAP ranged from 0-54, nurses who achieved ≥ 75% of the total score (≥ 41) were classified as having a satisfactory KAP, while obtaining less than 75% was considered as an unsatisfactory KAP.
2.
A performance observational checklist, which was developed by the researchers, after reviewing related literature, to assess the practice of the study participants and their compliance with guidelines while handling CDs, and to assess their application of knowledge into the actual practice as hand hygiene and PPE utilization during the various steps of handling CDs.
Consent
Verbal consent was obtained from all study participants who accepted to participate in the study prior to distribution of the questionnaire sheet. No personal identifiers were incorporated into the sheet. Nurses were informed about the aim of the study, and that the collected data will be used for research purposes only.
Ethical approval
The Research Ethics Committee (REC) of the Faculty of Medicine, Tanta University approved the study protocol. Ethical considerations and confidentiality were guaranteed.
Data management
The collected data were coded, double-checked for completeness, and entered into Microsoft Excel data sheet, and then analyzed using SPSS software Table ( 1) showed that a total of 55 nurses from the oncology department, participated in the present study; their mean age was 34.38±9.5 years, and all of them (100%) were females. More than two thirds of the respondents (70.9%) were married. Less than one quarter (21.8%) of participants had a Nursing Bachelor Degree. Nearly half of the participants (45.5%) had work experience more than five years. Only 54.5% of nurses had previous training on safe handling of CDs. Regarding the correlations of the total KAP score with participants` characteristics ; the results of Spearman test indicated that there were significant correlations between age, marital status, educational level, years of experience, and receiving training and total KAP score, as higher percentages of satisfactory KAP were found among the older age groups, Bachelor Degree holders, more than 5 years' experience, and those who received previous training (87.5%, 91.7%, 84.0%, and 73.3%, respectively, p< 0.05). Tables (2 and 3) showed the percentages of the responses to each KAP item, and the correlations between KAP scores. Concerning Knowledge: All nurses (100%) reported that they knew all required PPE, and how to use them correctly. The majority of them (81.8%) reported that they knew the safe method of disposal of CDs waste. In addition, the majority (78.2%) mentioned that they knew guidelines and standards for safe preparation of CDs, while only one third (29.1%) knew about using BSC during preparation of CDs. The mean score of responses for knowledge was 19.05 ±4.8. More than two-thirds (67.3%) of participants had a satisfactory knowledge grade. Concerning Attitude: All nurses (100%) agreed that the use of PPE in handling of CDs was essential, and that they paid attention to safety precautions. The majority of nurses agreed that they handle CDs without hurry, and that the adverse health effects of CDs exposure were worrying (81.8%, and 72.7%, respectively). Of the respondents, (61.8%) had a positive attitude towards safe handling of CDs. Concerning Practice: All nurses (100%) wore PPE during preparation and administration of CDs. The majority (89.1%) followed standard guidelines for safe handling of CDs. Only, near one-third (32.7%) always prepared CDs in BSC and 18.2% of nurses did some risky behaviours as eating or drinking in the preparation room. Other faulty behaviours were found, as one-fourth (25.5%) of nurses did not adhere to prepare CDs in the preparation room, one-third of them (32.7%) did not record and report all accidents during handling of CDs. Only 58.2% of them consulted the clinical pharmacist about safe handling, and the majority (87.3%) did not consult an occupational medicine specialist about related health problems. The mean score of responses for practice was 8.87 ±1.35, and only (36.4%) of participants had an adequate practice grade. The study showed that there was only a strong positive correlation between knowledge and attitude regarding safe handling of CDs (r=0.927, p<0.001), and respondents who had higher knowledge scores had better attitude scores. Table ( Table ( 4) revealed that work experience more than five years was associated with higher percentages of satisfactory knowledge grade, positive attitude, and adequate practice (88%, 88%, and 44%, respectively), and the difference was statistically significant in knowledge and attitude (p< 0.05). Previous training was associated with higher percentages of satisfactory knowledge grade, positive attitude, and adequate practice (90%, 93.3%, and 46.7%, respectively), with a statistically significant difference concerning knowledge and attitude (p< 0.05). Table ( 5) revealed that gloves were the most commonly used PPE especially during cleaning of spills (100%), while eye protectors (Goggles) were totally not available. Defective pre-step hand wash was found except before preparation and administration steps (83.33%, and 77.14%, respectively).
Results

Discussion
Cytotoxic drugs (CDs) result in disruption of the growth of both normal and diseased cells, and lead to toxic side effects for both patients receiving these drugs and health care workers involved in different steps of handling them such as preparation, administration, transport, cleaning of spills and handling of wastes. Nurses are the health care workers most exposed to the toxic effects of these drugs so they are in need for specialized knowledge, skills and attitude to ensure their own safety as well as patients' safety (Public Services Health and Safety Association, 2013 and Gazal et al., 2015).
Regarding knowledge about safe handling of CDs, the results of the present study indicated that about two-thirds (67.3%) of the nurses had a satisfactory level of knowledge (Table 1 ). This level is higher than the levels reported in previous studies done by Turk et al. (2004) and Alehashem and Baniasadi (2018) (58% and 52.5%, respectively), and much higher than Bolbol et al. (2016) who found that only 4% of nurses had adequate knowledge, but lower than the results of Sheikh study (2016) done at Kenyatta National Hospital units who found that 95.4% of health care workers handling CDs have adequate knowledge.
High levels of knowledge concerning the CDs and associated adverse health effects are extremely vital to improve nurses' compliance with safety measures (Elshamy et al., 2010) . (Table 1) .
Concerning the attitude of nurses towards safe handling of CDs, the current study showed that the attitude score was positive in about three quarters of nurses (Table3) ,which is different from Alehashem and Baniasadi results (2018) which showed that the attitude score was sufficient in only 60% of their nurses. Also, there was a statistically significant association between nurses' attitude and their previous training (Table 4) , which is consistent with the findings of Alehashem and Baniasadi , 2018.
Contrary to the findings about the level of nurses' practice of Alehashem and Baniasadi study in Iran (2018) and Sheikh study in Nairobi (2016), but in accordance with findings from the previous studies in Pakistan, Malaysia, and Nepal (Chaudhary et al., 2012; Khan et al., 2012 and Keat et al., 2013) , the current study showed that the practice grade was generally inadequate and not strictly following the international standards (Table 3) .
The current study showed that there was a strong correlation between attitude and knowledge regarding safe handling of CDs (Table 3) . This is similar to other studies, which showed that increasing the knowledge levels of the nurses is important to improve their attitude (Ben-Ami et al., 2001 and Alehashem and Baniasadi, 2018).
Also, contrary to Alehashem and Baniasadi study (2018) who detected significant correlation between the scores of different sections (knowledge, attitude and practice), the current study did not find any significant correlation between knowledge and practice or between attitude and practice (Table 3) , which is in agreement with Sheikh results (2016).
As regards wearing PPE, the present study found that gloves were the most commonly used PPE especially during cleaning of spills (100%), followed by wearing during preparation of CDs (83.33%) then during administration (82.86%) ( Table 5 ). This is nearly similar to Al-Azzam et al. study (2015) who declared that 97.6% of nurses who were involved in preparation and administration of anti-neoplastic drugs in a Jordanian hospital wore double gloves, and is in line with Turk Concerning hand washing before CDs handling, the present study found it defective except before preparation and administration steps (83.33%, and 77.14%, respectively) ( Table 5) , which is nearly similar to results of Al-Azzam et al., (2015) , who reported that 75.2% of the nurses included in their study were found performing good hand hygiene while handling CDs but it is different from Elshamy et al., (2010) who found that contaminated hands and poor hand washing while preparing and administrating CDs was detected in 51.4% of the studied nurses.
Conclusion and recommendations
It was clear from our study that the practice of the nurses while dealing with cytotoxic drugs (CDs) was mostly inadequate. Oncology is a branch of medicine which needs specialized, and efficient nursing work, so nurses employed for oncology work should be selected from those with high educational level, long experience and high performance. Raising the awareness of the nurses regarding safe handling of CDs is of marked importance. Onthe-job training and supervision is also important. Pre-employment and ongoing refreshing training programmes are highly recommended for those nurses with involvement of the clinical pharmacists and occupational medicine specialists on the guidelines and safe practice methods especially the Occupational Safety and Health Administration (OSHA), National Institute for Occupational Safety and Health (NIOSH), and American Society of Hospital Pharmacist (ASHP): (1) protecting health care workers from health hazards associated with CDs exposure; and (2) keeping exposures As Low As Reasonably Achievable (ALARA) (Boiano et al., 2014) .The guidelines for preventing occupational exposures to CDs cover (1) engineering solutions, (2) administrative controls and safe work practices through specified methods used to perform work tasks from shipping/receiving, transport and distribution, compounding, administration, and waste disposal, to specialized worker training (Boiano et al., 2014) and (3) use of specific personal protective equipments to minimize drug contact with the skin, eye or respiratory tract (Mahdy et al., 2017) . In spite of the presence of these guidelines, several researchers found that guidelines are not being universally followed (Boiano et al., 2014) .Thus, the guideline plan should be readily available and accessible to all HCWs (Occupational Health and Safety Ad-ministration (OSHA), 2017). Nurses must be aware of the existing hazards and methods of safe handling practices of cytotoxic drugs because this benefits both patients and nurses. The higher the nurses' awareness, the more they adhere to the use of safety measures in their practices, and this, in turn, contributes to their sense of well-being (Mahdy et al., 2017) .
